Aim: To evaluate the formal debate as an active learning strategy within a postgraduate specialty track education programme in periodontics.
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limitations of time and available resources. To address this issue, a formal debate was introduced as an active learning strategy. Formal debate illustrates how issues pertinent to an applied science such as dentistry are often not clearly defined, unlike what is often presented in textbooks (6).
The aim of the present study was to describe the introduction of a formal debate and evaluate its effect as an active learning strategy within a postgraduate specialty track education programme in periodontics.
1.

Learning strategies
The postgraduate specialty track programme in periodontics comprised literature reviews, lectures by board certified instructors, hands-on workshops, clinical training, and case presentations, A formal debate was introduced to supplement these learning strategies. The debate was used as a method to learn the following complex, controversial topic that by nature present with multiple, conflicting issues and opinions in terms of problems and resolutions: non-surgical vs. surgical periodontal therapy. The specific theme was set as 'The non-surgical periodontal therapy is as effective as surgical therapy'. As a preparation for the debate, all participants attended a lecture on critical thinking, given by the programme director. Two months preparation period allowed participants to build on prior learning and have adequate time to prepare their arguments and rebuttals. The detailed guidelines were distributed to participants.
On the day of debate, each team is required to turn in a theme report with a list of references. The formal debate was conducted according to the method developed by the primary author and co-workers (8), which was based on the format by Scannapieco (6).
The debate format is listed in Table 2 . In constructive argument phase, each side orally presents their constructive argument without interruption using a PowerPoint presentation. In rebuttal phase, each side has the opportunity to challenge the constructive argument, and rebut statements based on logic and evidence. The judges are also allowed to pose questions to both teams. The team doing the better debating is the winner.
Evaluations
During the debate, each team is evaluated by the judges using an evaluation sheet (Table 3 ). The audience evaluates the performances of debate teams as well as judges, using the evaluation sheet. The evaluation sheet is consisted of 17 items that cover criteria such as presentation quality and performance, logic, argument based on evidence and effectiveness of questions. Each item is rated on a scale of 0 to 2 (0: poor, 1: fair, 2: excellent). The items were designed to cover the specific behavioural objectives of the debate.
An attempt was made to assess potential changes in participants' (audience) knowledge on clinical periodontology and related research findings by pre-and post-debate test. Ten multiple choice questions in each test relating to the debate topic were selected in reference to the "In-service examination" by the American Academy of Periodontology (9) and the literatures previously reviewed in the programme. The audience took the pre-test before the start of the debate session, and they took the post-test at the end of the session.
Each member of the participants had the opportunity to express their opinions by means of a feedback survey. Comment was invited on the content and experience of the debate so that the material could be refined.
Statistical analysis
For statistical analysis of the quantitative data, a software package (InStat version 3.10 for Windows, GraphPad Software, La Jolla, CA, USA) was used. P-values less than 0.05 were considered statistically significant.
By the end of the debate, 92% of the participants indicated that they understood the objectives of this debate (Table 5 ). In contrast, only two-thirds understood the contents well. Eighty-eight percent of the participants felt significant stress in relation to this debate, while the vast majority recognized the significance and importance of the formal debate in the programme. Table 6 summarizes individual comments from the participants.
Discussion
As an educational process, formal debate is a competitive, enjoyable intellectual activity whose main purpose is to communicate ideas (6, 10). The primary objective of the present study was to evaluate the efficacy of the formal debate as an active learning strategy in a postgraduate specialty track education programme in periodontics. This study demonstrates that the formal debate has a role in postgraduate specialty education. The multi-dimensional evaluations by the evaluation sheet, the preand post-tests, and the post-debate survey indicated that formal debate can be a significant addition to the existing learning strategies for the programme.
In the late 1990's, Scannapieco (6) presented a model for formal debate and provided insight into its application with dental students. The efficacy of the debate-style tutorial study was also reported in an undergraduate dental curriculum in Japan (7). An evaluation of formal debate in dental hygiene education in Japan was reported for the first time by Nakamura-Miura et al. When performances of the debate teams were evaluated by the peers, criteria such as time keeping, presentation performance, and response with evidence were thought to be relatively weak in both teams. Also in this debate session, the participants perceived the effectiveness of rebuttal as an important factor. Since none of the participants had previous debating experience, it was difficult for them to perform flawlessly. However, their general capacity to engage in this type of discussion exceeded our expectations.
The pre-and post-debate testing failed to detect any significant changes in participants' (audience) knowledge levels in clinical periodontology, although an improvement in test scores was observed in over one-third of the participants. It is noteworthy that decrease in test score was found in 4 participants. One reason for this may be the problem in the selection of test questions. Some of the questions were not directly related to the viewpoints presented during the debate or previous literature review sessions. Another reason may be that exposures to the different viewpoints during the debate caused transient confusion of their knowledge. Development of more appropriate method is needed in order to evaluate the effect of debate in terms of participants' objective knowledge.
The management of non-debating students is of great importance to the success of the debate as a learning experience for the group as a whole (6). One of the advantages of our debate format was the sharing of learning experience with all participants. During the debate, not only the active members such as team members and judges, but also the audience had the opportunity to get involved in the debate by making observations, pointing out areas of potential compromise, or expressing alternative positions that were not brought out during the debate.
Dental students and residents often experience stress and are at risk of developing a burnout syndrome (11, 12) . Stress is a state where the individual's resources are exceeded (13). Although high perceived level of stress in learning is dangerous, some level of stress is not harmful, and it is necessary for motivation. In the present study, a significant portion of the participants reported great stress in relation to the debate. The source of this stress may vary between types of participation: high expectation for the performances and fear of being judged by peers may be the reasons for team members, and examination (test) anxiety can be the source for audience. In spite of perceived stress, vast majority of participants recognized the effect and significance of the debate-style learning in this programme.
The weaknesses of both debate teams perceived by the facilitators include the following; understanding of the evidence levels of literatures, application of evidence into their own clinical settings, and multi-dimensional argument. The process of discussion by the judges to select the debate winner was closely observed by the facilitators. Although every member actively participated in the discussion, the facilitators felt a tendency toward the non-compensatory decision making (14). This was also reflected in the audience's evaluation on the judges' critical thinking ability. An introductory lecture on the theories of decision making, such as Multiattribute Utility theory (15) may prove to be beneficial in developing participants' decision making abilities.
Selection of an appropriate theme is critical for a successful debate. In our post-debate survey, some participants suggested more specific and advanced themes (Table 6 ). Since dentists in this postgraduate programme have different levels of clinical experience, choosing equally educational topics would be a difficult challenge.
Like all research, this study has some limitations which future research can build on.
The results of this study were derived from a single session of the formal debate, and include the small size of the subjects. How these relate to other situations is not known and is a limitation to the generalizability of these results. manner of study seemed to be well received by the participants. The participants fulfilled the specific behavioral objectives of this session. It helped them to identify their weaknesses and interests. Incorporation of post-debate lectures as well as other active learning strategies may be necessary to diversify learning experiences within the programme.
Conclusions
Within limits, it was suggested that the incorporation of formal debate could serve as an educational tool for a postgraduate specialty track training programme. Question 4 (from judges) 1 Table 3 Evaluation sheet Each item is rated on a scale of 0 to 2 (0: poor, 1: fair, 2: excellent).
Evaluation for Domain Item
No. performance. *Significantly different between pro and con groups, by Mann-Whitney U
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